Background: High mother-to-child HIV transmission rates in Nigeria are coupled with a critical shortage of trained health personnel, dearth of infrastructure, and low levels of male involvement in HIV care. This study evaluated maternal and provider satisfaction with services for prevention of mother-to-child transmission within the context of an implementation science cluster-randomized trial that included task shifting to lower-cadre workers, male engagement, point-of-care CD4 + cell counts, and integrated mother-infant care.
INTRODUCTION
Throughout Nigeria, health system challenges for scaling up of HIV services (eg, poor infrastructure, constraints on human resources, weak medical supply chains, competing priorities within the health system, HIV stigma and discrimination, and poor quality of service delivery) often lead to low levels of patient satisfaction. [1] [2] [3] [4] An implementation science strategy to addressing these barriers to highquality HIV care would include a rigorous examination of approaches to applying evidence-based methods that impact patient satisfaction into routine practice. Health system responsiveness (HSR) measures quality of care based on patients' experiences within the health system. [5] [6] [7] Patient satisfaction, a construct related to several HSR domains, is a subjective measure of a patient's perceived needs and expectations for health system interactions, and how these relate to their actual experiences and perceptions of care received. 5, 7, 8 Significant associations have been found between adherence to antiretroviral therapy (ART) and follow-up among patients with HIV and the HSR domains of communication, dignity, promptness, and access to HIV care. [8] [9] [10] Several other system-related factors associated with low patient satisfaction have also been associated with lower adherence to care, including, length and quality of the interaction with a physician and/or nurse, and shortages in health personnel and medical supplies. 6, 8, 9, [11] [12] [13] [14] Task shifting, the system of delegating clinical responsibilities to less specialized health workers, is a well-established, feasible, and effective approach to building capacity and scaling up HIV services without compromising patient safety and quality of clinical care. [15] [16] [17] [18] The dearth of well-trained health care personnel to tackle the health challenges that abound in resource-limited settings like rural Nigeria makes the need for task shifting even more critical. Several studies have examined the impact of task shifting on multiple outcomes, including quality of clinical care, patient safety, health care costs, adherence to ART, and survival. 17, [19] [20] [21] Fewer studies have focused on the impact of task shifting on patient satisfaction with clinical services and the satisfaction of the lower-cadre workers with their new positions. 13, 22, 23 Another bottleneck to scaling up prevention of motherto-child transmission (PMTCT) services is the dearth of laboratory infrastructure. Simple, robust, and reliable pointof-care (PoC) devices can assure same-day results and impact ART uptake. Nurses in rural clinics can generate accurate CD4 and ART drug toxicity monitoring results using simple PoC devices, thereby strengthening the case for task shifting. 24 Other factors that impact uptake of PMTCT services are integration of mother-infant services and the active involvement of male partners. The integration of postpartum motherinfant care through provision of same-venue services to mother-infant pairs permits HIV-infected women and their infants to be comanaged during postpartum clinic visits, thereby minimizing missed opportunities to delivering HIV care and infant services. Male participation in HIV care (eg, couple counseling and testing for HIV) increases PMTCT service uptake and adherence and is increasingly being promoted in HIV programs across Africa. [25] [26] [27] This study is part of a broader study that examines the impact of a package of services for PMTCT (including task shifting, male partner engagement, PoC CD4 testing, and postpartum integration of mother-infant care) on select PMTCT outcomes. We surveyed a sample of patients and health care providers to assess whether our comprehensive site-level intervention package, and especially the taskshifting component, impacts patient and provider satisfaction. Findings from this study will help inform future strategies that include similar approaches within the context of implementation science interventions in analogous PMTCT program settings.
METHODS

Study Design and Setting
This study was part of a cluster-randomized trial conducted in 12 health facilities in rural Niger state, north central Nigeria. The protocol and primary results for the parent trial are described in other publications. 28, 29 Trial participants included HIV-infected women and their infants presenting for antenatal care (ANC) and/or delivery who met one of the following inclusion criteria: unknown HIV status at time of presentation; known HIV status with history of antiretroviral prophylaxis or treatment but not on treatment at the time of presentation; or known HIV status but treatment-naive. HIV-infected women who were on antiretroviral prophylaxis or treatment at the time of presentation to ANC were excluded from the study.
Twelve of 15 clinics in rural Niger state that were at the time supported by Friends in Global Health (FGH), Vanderbilt University's implementation partner for the U.S. President's Plan for AIDS Relief (PEPFAR), were matched with each other and then randomized within matched pairs to intervention (integrated PMTCT package, n = 6) or control (n = 6). Matching was based on monthly antenatal clinic volume, total patients with HIV seen during the past 6 months, urbanization of the area (rural or semiurban), and site accessibility (poor, fair, or easy).
Study Activities
For the control arm, HIV-infected women were referred to offsite comprehensive clinics for clinical and laboratory evaluation, and ART initiation. HIV clinical management was performed in accordance with current Nigeria PMTCT guidelines, as described earlier. 28, 30 The guidelines recommend initiating pregnant women with advanced WHO clinical stage disease (WHO stage 3 or 4) or advanced immunosuppression (CD4 count ,350 cells/mL) on ART for their own health, or on ART as prophylaxis if they did not qualify for ART for their own health (option B). Breastfeeding mothers were continued on ART until 1 week after cessation of breastfeeding. HIV-exposed infants were started immediately after birth on daily nevirapine. Mothers were asked to bring their infants back to the clinic at 6 weeks for follow-up, continuation of nevirapine (if mother was not compliant with ART and was breastfeeding), immunizations, cotrimoxazole prophylaxis, and early infant diagnosis testing. The intervention sites received an integrated package of PMTCT services that included (1) devolved PMTCT tasks to trained midwives (task shifting); (2) PoC CD4 + cell and CD4% testing using the CyFlow miniPOC system (PartecGmbH, Görlitz, Germany); (3) integrated mother-infant care services (comanaging mother-infant pairs in the maternal and child health clinic and scheduling mother and infant visits to occur on the same visit date); (4) active influential family member (male partner), by inviting male partners to accompany their spouses to antenatal clinic visits using personalized letters; encouraging couple testing; and creating male-friendly clinic settings by engaging male counselors to see men who preferred to receive counseling from a man, amending standard operational procedures to include men in all appointments, and altering health facilities to permit privacy for couple counseling and testing; and (5) community involvement, which included recruitment and training of spouses of enrolled HIV-infected women as "community mobilization champions" to raise awareness of PMTCT among men in the community, and educating and encouraging men to accompany their spouses to PMTCT clinics and practice safe sex. "Community champions" also distributed condoms, linked men to couples counseling and testing services and solicited the support of community leaders and influential family members through one-on-one interactions and community forums.
The task-shifting component of the intervention was comprised of training, on-site mentoring, and continuous quality assurance. Three lower-cadre staff (2 nurses/midwives, 1 community health worker, and/or 1 pharmacist/pharmacy technician) at each intervention site underwent a 5-day HIV management training using curriculum adopted from the World Health Organization (WHO). 31 A medical officer provided on-site mentoring through bimonthly chart reviews (quality assurance review) and consultation for complex cases. Information obtained from the chart reviews was shared with staff as feedback and for continuous quality assurance. The primary outcomes for the parent trial included maternal ART initiation and mother-infant retention at 6 and 12 weeks postpartum.
Patient Satisfaction Surveys
Patient satisfaction was assessed through a 22-item survey comprised of 5-point Likert-type scale items with response options including negative, somewhat negative, neither negative nor positive, somewhat positive, and positive. Items were adapted from a patient satisfaction questionnaire previously validated in Montreal, Canada. 32 This scale measured patient perception of quality of care in regard to provider-patient relationship, technical aspects of care, and perceived outcomes of care. Items included assessments of perceived quality of examination, satisfaction with time spent by the provider to assess health concerns and provide sufficient feedback, level of comfort with the provider, and willingness to follow the providers' recommendations. The scale was tested at 2 randomly selected sites (1 site per study arm) in the local language (Hausa) among 15 patients before administration at all 12 sites to ensure content and face validity. Informed consent was collected by trained research assistants, who then administered the questionnaires on-site at the 6-week postpartum visit, or during home visits for clients who did not return at the 6-week time point (within 2 weeks of the missed appointment). All patients who participated in the parent study were eligible for the patient satisfaction survey.
Provider Satisfaction
Provider satisfaction was assessed in English, using 5-point (strongly agree, agree, neutral, disagree, strongly disagree) Likert-type items adapted from a previously published physician satisfaction survey. 33 Items were assessed for face and content validity by a team of 6 Nigerian clinicians, translated into Hausa, and tested for understanding among 10 clinicians who were not part of the study. Nonphysician health care workers in the intervention group were asked 4 additional elements (not part of the original scale) which assessed adaptation to new task-shifted roles. These 4 items were (1) the physicians in the clinic are not supportive of my new role; (2) I am comfortable seeing patients in my new role; (3) my expanded responsibilities have made it difficult for me to attend to all of my job duties; and (4) I would have preferred additional training to complete my new job tasks. This confidential, written survey was administered on-site and included assessment of perceived quality of HIV program training, motivation to work in this role, support and mentorship from supervisors, and success in implementing PMTCT care at the site. Informed consent from all potential participants was obtained by research staff before surveys were given to clinical workers responsible for providing PMTCT services at intervention and control sites.
Data Collection
Study data in written form were collected and uploaded to a database managed using the Research Electronic Data Capture (REDCap) application hosted at Vanderbilt University. 34 REDCap is a secure, web-based tool designed to support data capture for research studies, providing (1) an intuitive interface for validated data entry; (2) audit trails for tracking data manipulation and export procedures; (3) automated export procedures for seamless data downloads to common statistical packages; and (4) procedures for importing data from external sources.
Statistical Analysis
We revalidated the patient satisfaction survey using maximum likelihood exploratory factor analysis with oblique rotation to examine the factor structure of the adapted instrument. Multiple factors emerged, and the internal reliability of each subscale was determined using Cronbach alpha. The satisfaction score was computed as a mean score of nonmissing items to yield a continuous score with possible range of 1-5. For the provider satisfaction survey, we did not perform factor analysis because the number of providers was too small (n = 60). The satisfaction score was computed as a combination of all nonmissing items to yield a continuous score with possible range of 1-5. Negatively worded items were reverse coded so that in all items, a higher score indicated higher satisfaction. Wilcoxon rank-sum test was used to compare satisfaction across study arms.
To determine the association between patient satisfaction and maternal ART uptake, we used a Poisson mixedeffects model, with study site and matched pairs as nested random effects and patient satisfaction as a fixed effect. The mixed-effects model also included as covariates the following maternal characteristics specified a priori as being important to ART uptake and retention: age, years of education, travel time to the facility, employment status, ethnicity, and time from HIV diagnosis (past/ANC versus delivery). Similar models were used to test for any association between patient satisfaction and postpartum retention of mother-infant pairs at 6 and 12 weeks. For the primary retention analyses, mother-infant pairs were excluded if the mother or infant died or was transferred/relocated within 14 weeks of delivery (5/ 369, 1.4%). An intent-to-treat approach was used for all analyses. R-software version 3.2.2 (www.r-project.org) was used for data analyses. Analysis scripts are available at http://biostat.mc.vanderbilt.edu/ArchivedAnalyses.
RESULTS
Of the 369 HIV-infected women who were eligible for the study, 340 participants (99.1%) completed patient satisfaction surveys (intervention n = 160; control n = 180; Table 1 ). The survey was administered during the 6-week postpartum visit for 214 (63%) participants (intervention n = 146; control n = 68). Most participants who completed the surveys reported being married (97%), homemakers (54%), and enrolled in the Sabon-Wuse health facility (intervention, 28%) or Chanchaga health facility (control, 24%). Almost all enrolled women (97%) reported being newly diagnosed as HIV infected while attending ANC. Patients in the intervention arm were slightly younger than those in the control {median age [interquartile range (IQR)] = 26 [23] [24] [25] [26] [27] [28] [29] [30] years vs. 28 [25] [26] [27] [28] [29] [30] [31] years, respectively}. More than one-quarter of participants had no formal education (29%); this proportion was higher in the intervention arm than control (43% vs. 17%, respectively). Participants were comparable across arms for time of HIV diagnosis, distance to facility, and marital status.
Patient Satisfaction
Factor analysis of patient satisfaction data resulted in 3 factor groupings: (1) interpersonal aspects of care (n = 7, Cronbach alpha = 0.92); (2) technical aspects of care (n = 8, Cronbach alpha = 0.90); and (3) outcomes of care (n = 3, Cronbach alpha = 0.93). Eighteen of the 22-item survey loaded onto the 3 factors and altogether were highly reliable with Cronbach alpha of 0.94. Total patient satisfaction was higher in the intervention arm than that in the control [median total satisfaction score (IQR) = 4.61 (33) 108 (32) by study arm are depicted in Table S1 , Supplemental Digital Content, http://links.lww.com/QAI/A830. We found little evidence (P , 0.10 for test of interaction) that patient satisfaction modified the effect of the intervention on the 3 primary outcomes in the trial. In addition, we found no statistically significant evidence of association between patient satisfaction and ART uptake 
Provider Satisfaction
Of the 60 completed satisfaction surveys, only 55 (92%) surveys by providers were used for this analysis (intervention n = 32; control n = 23; Table 2 ); 5 surveys were completed by informatics personnel who do not see patients. The largest proportion of survey respondents included physicians (20%) or nurses (22%) and provided care at Farin-Doki health facility (intervention arm, 25%) or Chanchaga health facility (control arm, 35%). Providers in the intervention arm were slightly younger than those in the control arm [median age (IQR) = 36 (32-40) years vs. 38 (36) (37) (38) (39) (40) years, respectively]. The proportion of female providers was higher in the intervention arm than the control (50% vs. 35%, respectively).
Total provider satisfaction was slightly higher in the intervention versus the control arm [median (IQR) = 3.6 (3.37-3.91) vs. 3.5 (3.08-4.25)], although we are unable to reject the null hypothesis that provider scores are equal across arms ( Fig.  1 ; P = 0.69 from Wilcoxon rank-sum test). When the responses to the 4 additional task-shifting items were averaged into the intervention arm's provider satisfaction score, scores dropped [3.47 (3.25-3.72)]. Itemized results of provider satisfaction by study arm are provided in Table S2 , Supplemental Digital Content, http://links.lww.com/QAI/A830.
DISCUSSION
We assessed patient and provider satisfaction after implementation of a PMTCT package of services in a PEPFAR-funded implementation science trial in rural Nigeria. Overall, we found patient satisfaction to be generally high, and significantly higher in the intervention arm than in the control, suggesting a positive impact of the multifaceted intervention protocol. Satisfaction among health care providers in the intervention arm was similar to the control arm, Junior community health extension worker 3 (9) 3 (13) 6 (11) Clinical assistant 3 (9) 3 (13) 6 (11) Laboratory worker 1 (3) 2 (9) 3 (13) Pharmacy worker 2 (9) 0 (0) 2 (9) Other, not specified 3 (13) 1 (3) 4 ( Raw data is overlaid with a jitter to demonstrate the whole distribution. The values are from Wilcoxon rank sum tests comparing satisfaction across study arm and do not take into account the clustering that may occur within clinics. *This scale is only applicable to providers at Intervention sites, and represents the total of items applicable to both groups plus 4 items specific to the task-shifting intervention."
and any difference vanished when 4 items specific to newly acquired task-shifting roles were included in the analysis. Neither patient nor provider satisfaction was significantly associated with the primary outcomes of the parent trial (maternal ART uptake and maternal-infant retention in care at 6 and 12 weeks postpartum) following intervention arm and covariate adjustment.
There are few studies of provider or patient satisfaction with implementation of task-shifting activities in HIV settings. In Thailand, HIV-infected patients exposed to a nurseled primary care service reported greater satisfaction with services than their counterparts who continued to be seen by physicians. 22 Iwu and Holzemer 23 reviewed studies of physician-to-nurse task shifting in HIV settings in SubSaharan Africa; they reported increased levels of job satisfaction, as indicated by feelings of stature, achievement, and morale among nurses in 3 studies. In Malawi, patients rated HIV prevention services more positively after the hospital workers (including physicians) received training in delivering peer-led HIV prevention interventions. 35 The decrease in provider satisfaction for the intervention arm with the addition of the 4 items specific to acquisition of new, task-shifted roles is disconcerting and reveals their struggle with their new roles. These 4 items assessed perceptions on provider support, comfort in their new roles, their ability to attend their job duties, and satisfaction with the level of training they received to implement their new job tasks at the intervention sites. Inadequate provider training and support are documented barriers to sustainable task-shifting initiatives. [36] [37] [38] [39] [40] [41] [42] [43] Our findings suggest that task-shifting programs need to prioritize ensuring that providers are comfortable with assigned tasks, in addition to providing them with support and training.
Another commonly cited implementation barrier to sustainable task shifting is the increased workload on nurse providers. Reports from Lesotho highlight the increased workload, wherein nurse providers were providing an average of 45 consultations per day, exceeding the WHO recommended maximum of 30 consultations per day. 44 In this example and others, the common solution is to further shift tasks to another cadre of lay counselors, 44, 45 shifting the pressure down the hierarchy of providers.
Although this study targeted patient and provider satisfaction and task-shifting roles, we cannot discount the contribution of male partner involvement, PoC CD4 testing, and integration of mother-infant services to the reported high overall patient and provider satisfaction. PoC CD4 testing eliminates the need for referral to hub clinics for laboratory testing, whereas the integration of mother-infant services through same-day same-venue mother-infant appointments negates the need for multiple clinic visits. In addition, PoC testing enables the acquisition of valuable skills by providers, which could positively impact their responses to the satisfaction survey items.
Our study is limited by small provider sample size, the cross-sectional single point-in-time nature of evaluating satisfaction instead of multiple time points after initial implementation, the possibility of social desirability bias associated with survey responses, the relatively low educational attainment of patient survey respondents, and the absence of analysis of specific intervention components impacting satisfaction scores. The strengths of our study include our use of validated instruments, a high response rate among patients, and the confidential nature of responses, thereby reducing the likelihood of social desirability bias.
In summary, we found that in an implementation science trial to optimize PMTCT services in rural Nigeria, overall patient satisfaction was generally high, and higher in the intervention arm compared with the control arm. A slight decrease in provider satisfaction was also observed with the addition of items specific to acquisition of new, task-shifted roles. This study addresses an important gap in the literature on patient and provider satisfaction with regard to strategies to improve PMTCT services in Nigeria, and can inform the successful implementation of future efforts to improve PMTCT services in similar resource-limited settings.
